Site-specific effects of dietary salt intake on guanylin and uroguanylin mRNA expression in rat intestine.
Guanylin and uroguanylin are newly discovered intestinal peptides that have been shown to affect NaCl transport in both the intestine and kidney. The present study tests the hypothesis that guanylin and uroguanylin mRNA expression in each major region of the intestine is regulated by NaCl intake. Semiquantitative multiplex RT-PCR analysis was used to determine the molecular expression of guanylin and uroguanylin in the duodenum, jejunum, ileum, and colon in rats maintained on low (LS), normal (NS), or high (HS) NaCl intake for 4 days. LS intake reduced the expression of uroguanylin, and to a lesser degree, guanylin mRNA in all intestinal segments compared to NS intake. The duodenum was the site of the greatest decrease for both. In contrast, HS intake significantly increased the expression of guanylin mRNA only in the duodenum and jejunum and had minimal effect on uroguanylin mRNA. The minimum time required for altered gene expression was determined by delivering an oral NaCl challenge directly to the gastrointestinal tract by oro-gastric administration to LS or NS animals. In LS rats, NaCl oro-gastric administration significantly increased mRNA expression of both peptides in all intestinal segments. Furthermore, the increases in guanylin and uroguanylin mRNA were detected within 4 h and plateaued by 8 h. Conversely, acute oro-gastric administration of the same NaCl solution to NS rats caused elevations of guanylin mRNA only in the duodenum and jejunum, and of uroguanylin mRNA only in the ileum and colon. In conclusion, the data demonstrate that variations in NaCl intake lead to intestinal segment-specific changes in guanylin and uroguanylin mRNA expression.